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(57) A vehicle program rewriting system (200) in-
cludes a first control unit (161) configured to execute a
first control program for controlling a vehicle, a second
control unit (171) configured to execute a second control
program for controlling the vehicle, a first communication
line (C1, C3, C5, C8) that connects, when rewriting at
least one of the first and second control programs, the
first control unit and a program update unit (300) which
transmits program update information to the first control

unit, and a second communication line (C11) branching
from the first communication line and connected to the
second control unit. The second control unit executes
control of, when the program update information for up-
dating the second control program is transmitted, acquir-
ing the program update information for the second control
program from among communication contents between
the program update unit and the first control unit acquired
via the second communication line.
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Description
TECHNICAL FIELD

[0001] This disclosure relates to a vehicle program re-
writing system and a shift device, and particularly, relates
to a vehicle program rewriting system and a shift device
including a first control unit and a second control unit.

BACKGROUND DISCUSSION

[0002] In the related art, a vehicle program rewriting
system including a first control unit and a second control
unit is known (for example, see JP 2015-99528A (Ref-
erence 1)).

[0003] Reference 1 discloses an electric control unit
(ECU) including a main microcomputer (first control unit)
and a sub microcomputer (second control unit). The ECU
includes a serial communication line. The serial commu-
nication line couples the main microcomputer and the
sub microcomputer.

[0004] In the ECU of Reference 1, when programs of
the main microcomputer and the sub microcomputer are
rewritten, the programs of the main microcomputer and
the sub microcomputer are rewritten based on reception
of a repro program for the main microcomputer and a
repro program for the sub microcomputer transmitted
from a rewriting tool.

[0005] The main microcomputer of Reference 1 is con-
figured to receive the repro program for the main micro-
computer and the repro program for the sub microcom-
puter, and then transmit the received repro program for
the sub microcomputer via the serial communication line
to the sub microcomputer. The sub microcomputer re-
writes the program of the sub microcomputer based on
the repro program for the sub microcomputer received
from the main microcomputer.

[0006] However, in the ECU of Reference 1, when the
program of the sub microcomputer is rewritten, the sub
microcomputer acquires the repro program for the sub
microcomputer transmitted from the rewriting tool via the
main microcomputer. In this case, it is necessary for the
main microcomputer to execute processing of determin-
ing which of repro programs is the repro program for the
sub microcomputer, for the main microcomputer to exe-
cute processing of confirming whether the sub microcom-
puter can receive the repro program for the sub micro-
computer, and the like. Therefore, in the ECU of Refer-
ence 1, there is a disadvantage that a processing time
required for rewriting the program of the sub microcom-
puter increases. Therefore, in the ECU of Reference 1,
a processing time for rewriting (updating) the programs
of the main microcomputer and the sub microcomputer
may increase.

[0007] A need thus exists for a vehicle program rewrit-
ing system and a shift device capable of shortening a
processing time for updating programs of a first control
unit and a second control unit.
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SUMMARY

[0008] In order to achieve the above object, a vehicle
program rewriting system according to a first aspect of
this disclosure includes: a first control unit configured to
execute a first control program for controlling a vehicle;
a second control unit provided separately from the first
control unit and configured to execute a second control
program for controlling the vehicle; a first communication
line that connects, when rewriting of at least one of the
first control program and the second control program is
executed, the first control unit and a program update unit
which transmits program update information to the first
control unit; and a second communication line branching
from the first communication line and connected to the
second control unit, in which the second control unit ex-
ecutes control of, when the program update information
for updating the second control program is transmitted
from the program update unit, acquiring the program up-
date information for the second control program from
among communication contents between the program
update unit and the first control unit acquired via the sec-
ond communication line.

[0009] Inthe vehicle program rewriting system accord-
ing to the first aspect of this disclosure, as described
above, the second control unit executes control of, when
the program update information for updating the second
control program is transmitted from the program update
unit, acquiring the program update information for the
second control program from among the communication
contents between the program update unit and the first
control unit acquired via the second communication line.
Accordingly, since the second control unit can acquire
the program update information for the second control
program without going through the first control unit, an
amount of processing required for updating the second
control program of the second control unit can be reduced
by an amount not going through the first control unit. As
aresult, a processing time for updating programs of the
first control unit and the second control unit can be short-
ened.

[0010] Inthe vehicle program rewriting system accord-
ing to the first aspect of this disclosure, the first control
unit preferably executes control of updating the first con-
trol program based on acquisition of the program update
information for updating the first control program for con-
trolling a motor from the program update unit

[0011] In the above vehicle program rewriting system
according to the first aspect preferably further includes:
a first communication unit configured to establish com-
munication between the program update unit and the first
control unit, in which the second communication line
branches from a portion of the first communication line
between the first communication unit and the first control
unit.

[0012] According to this configuration, since the com-
munication between the program update unit and the first
control unit is established, a signal transmitted from the
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program update unit can be converted into a signal which
can be identified in the first control unit in the first com-
munication unit. Therefore, the program update informa-
tion transmitted from the program update unit and ac-
quired via the second communication line can also be
identified in the second control unit.

[0013] The vehicle program rewriting system accord-
ing tothefirstaspectpreferably furtherincludes: a second
communication unit configured to communicate with the
second control unit; a third communication line that con-
nects the second communication unit and the second
control unit; and a fourth communication line branching
from the third communication line and connected to the
first control unit, in which the second communication unit
executes control of, based on acquisition of an update
completion notification of the second control program
from the second control unit based on the program up-
date information, returning the update completion notifi-
cation to the second control unit and transmitting the up-
date completion notification via the fourth communication
line to the first control unit.

[0014] According to this configuration, it is possible to
transmit the update completion notification of the second
control unit transmitted via the fourth communication line
to the first control unit via the first control unit to the pro-
gram update unit while causing the second control unit
to confirm via the third communication line that the sec-
ond communication unit receives the update completion
notification, and thus it is possible to efficiently execute
processing of the second communication unit.

[0015] In this case, the first control unit is preferably
configured to execute control of transmitting, to the pro-
gram update unit, the update completion notification of
the second control unit acquired via the fourth commu-
nication line as it is.

[0016] According to this configuration, the first control
unit only needs to transmit the update completion notifi-
cation of the second control unit as it is to the program
update unit, and thus an increase in an amount of
processing in the first control unit can be prevented.
[0017] The vehicle program rewriting system accord-
ing to the first aspect preferably further includes: a motor
controlled by the first control unit and the second control
unit, in which the first control unit executes control of,
based on acquisition of the program update information
for updating the first control program for controlling the
motor from the program update unit, updating the first
control program, and the second control unit executes
control of, based on acquisition of the program update
information for updating the second control program from
the program update unit via the second communication
line, updating the second control program.

[0018] According to this configuration, since the sec-
ond control unit can acquire the program update infor-
mation for the second control program without going
through the first control unit, an amount of processing
required for updating the second control program of the
second control unit can be reduced by an amount not
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going through the first control unit. As aresult, a process-
ing time for updating programs of the first control unitand
the second control unit can be shortened.

[0019] A shift device according to a second aspect of
this disclosure includes: a first control unit configured to
execute a first control program for controlling a motor; a
second control unit provided separately from the first con-
trol unit and configured to execute a second control pro-
gram for controlling the motor together with the first con-
trol unit; a first communication line that connects, when
rewriting of at least one of the first control program and
the second control program is executed, the first control
unit and a program update unit which transmits program
update information to the first control unit; and a second
communication line branching from the first communica-
tion line and connected to the second control unit, in
which the second control unit executes control of, when
the program update information for updating the second
control program is transmitted from the program update
unit, acquiring the program update information for the
second control program from among communication
contents between the program update unit and the first
control unit acquired via the second communication line.
[0020] In the shift device according to the second as-
pect of this disclosure, as described above, the second
control unit executes control of, when the program update
information for updating the second control program is
transmitted from the program update unit, acquiring the
program update information for the second control pro-
gram from among the communication contents between
the program update unit and the first control unit acquired
via the second communication line. Accordingly, since
the second control unit can acquire the program update
information for the second control program without going
through the first control unit, an amount of processing
required for updating the second control program of the
second control unit can be reduced by an amount not
going through the first control unit. As a result, it is pos-
sible to obtain a shift device capable of shortening a
processing time for updating the programs of the first
control unit and the second control unit.

[0021] Inthe vehicle program rewriting system accord-
ing to the first aspect, the following configuration is also
conceivable.

(Appendix 1)

[0022] That is, the program update information in-
cludes first control program update information for up-
dating the first control program and second control pro-
gram update information for updating the second control
program, and the program update unit transmits the sec-
ond control program update information when transmit-
ting the first control program update information.

[0023] According to this configuration, since the first
control program and the second control program can be
updated at the same time, itis possible to prevent a prob-
lem caused by updating only one of the first control pro-
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gram and the second control program.
(Appendix 2)

[0024] In the vehicle program rewriting system, pref-
erably, a vehicle conversion device includes the first con-
trol program update information and the second control
program update information, the program update unit in-
cludes transmission destination information of the first
control unit for transmitting the program update informa-
tion to the first control unit, and the program update unit
transmits both the first control program update informa-
tion and the second control program update information
to the first control unit based on the transmission desti-
nation information of the first control unit.

[0025] According to this configuration, since the pro-
gram update unit only needs to transmit both the first
control program update information and the second con-
trol program update information to the first control unit,
itis not necessary to newly provide a communication line
or the like for connecting the program update unit and
the second control unit. As a result, it is possible to pre-
vent an increase in the number of components in the
vehicle program rewriting system.

(Appendix 3)

[0026] In the vehicle program rewriting system, pref-
erably, both the first control program update information
and the second control program update information are
transmitted to the first control unit, and the program up-
date information includes first identification information
for identifying the program update information of the first
control unitand second identification information foriden-
tifying the program update information of the second con-
trol unit.

[0027] According to this configuration, each of the first
control unit and the second control unit can reliably iden-
tify its own program update information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:

Fig. 1 is a perspective view schematically showing
an overall configuration of a shift device according
to the present embodiment;

Fig. 2 is a block diagram showing a first drive system
and a second drive system according to the present
embodiment;

Fig. 3 is a block diagram showing a program update
unit connected to the shift device according to the
present embodiment;

Fig. 4 is a schematic diagram showing program up-
date information transmitted from the program up-
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date unit connected to the shift device according to
the present embodiment;

Fig. 5 is a block diagram showing a vehicle program
rewriting system according to the present embodi-
ment; and

Fig. 6 is a flowchart showing program rewriting
processing executed in a first MCU and a second
MCU of the vehicle program rewriting system ac-
cording to the present embodiment.

DETAILED DESCRIPTION

[0029] Hereinafter, an embodiment disclosed here will
be described with reference to the drawings.

[0030] A configuration of a shift device 100 will be de-
scribed with reference to Figs. 1 to 5.

[0031] The shift device 100 is mounted on a vehicle
such as an automobile. As shown in Fig. 1, in the vehicle,
when an occupant (a driver) executes a shift switching
operation via an operation portion such as a shift lever
(or a shift switch), electrical shift switching control over
a transmission mechanism is executed. That is, a posi-
tion of the shift lever is input at a shift device 100 side
via a shift sensor provided in the operation portion. Based
on control signals transmitted from a dedicated first micro
controller unit (MCU) 161 (see Fig. 2) or a second MCU
171 (see Fig. 2), which will be described later, provided
in the shift device 100, the transmission mechanism is
switched to any one of shift positions of a parking (P)
position, a reverse (R) position, a neutral (N) position,
and adrive (D) position corresponding to a shift operation
of the occupant. Such shift switching control is called
shift-by-wire (SBW).

[0032] The shift device 100 includes an actuator unit
1 and a shift switching mechanism 2 driven by the actu-
ator unit 1. The shift switching mechanism 2 is mechan-
ically connected to a manual spool valve (not shown) of
a hydraulic valve body in a hydraulic control circuit (not
shown) and a parking mechanism in the transmission
mechanism. A shift state (the P position, the R position,
the N position, and the D position) of a transmission is
mechanically switched by driving the shift switching
mechanism 2.

[0033] As shown in Figs. 1 and 2, the actuator unit 1
includes a motor 11, a drive force transmission mecha-
nism (not shown), a first output shaft sensor 12, a second
output shaft sensor 13, a first motor rotation angle sensor
14, a second motor rotation angle sensor 15, a first drive
system 16, and a second drive system 17.

[0034] As shown in Fig. 2, the first output shaft sensor
12 is configured to detect a rotation angle of an output
shaft 18. For example, the first output shaft sensor 12 is
implemented by a Hall element. A rotational position (out-
put angle) of the output shaft 18 is detected as a contin-
uous output shaft angle. The second output shaft sensor
13 is configured to detect a rotation angle of the output
shaft 18. For example, the second output shaft sensor
13 isimplemented by a Hall element. A rotational position
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(output angle) of the output shaft 18 is detected as a
continuous output shaft angle.

[0035] The first motor rotation angle sensor 14 is con-
figured to detect a rotation angle of a rotor (not shown)
of the motor 11. For example, the first motor rotation an-
gle sensor 14 isimplemented by a magneto resistive sen-
sor (MR sensor). The second motor rotation angle sensor
15 is configured to detect a rotation angle of the rotor
(not shown) of the motor 11. For example, the second
motor rotation angle sensor 15 is implemented by an MR
sensor.

[0036] The shiftdevice 100 includes a redundant drive
system including the first drive system 16 and the second
drive system 17.

[0037] The first drive system 16 executes control of,
based on measurement values of the first output shaft
sensor 12 and the first motor rotation angle sensor 14,
driving the motor 11. Specifically, the first drive system
16 includes the first MCU 161 (an example of a "first
control unit" in claims), a storage unit (not shown), a first
driver 162, and a first inverter 163.

[0038] The firstMCU 161 is configured to control a volt-
age for driving the motor 11. The first MCU 161 is a sub-
strate component in which electronic components are
mounted on a substrate. The storage unit is a storage
device including memories such as a read only memory
(ROM) and a random access memory (RAM). The stor-
age unit stores a first control program for controlling the
motor 11. The first driver 162 is configured to transmit a
signal for controlling the first inverter 163. The first driver
162 is an electronic component. The first inverter 163
includes a plurality of (six) drive field effect transistors
(FETs) 164 which can be switched ON or OFF in re-
sponse to the signal from the first driver 162. In the first
inverter 163, by switching ON or OFF of the plurality of
drive FETs 164, sine-wave three-phase AC voltages (a
U phase, aV phase, and a W phase) are output. The first
inverter 163 includes an upper arm 163a including a plu-
rality of (three) drive FETs 164 and a lower arm 163b
including a plurality of (three) drive FETs 164.

[0039] The second drive system 17 executes control
of, based on measurement values of the second output
shaft sensor 13 and the second motor rotation angle sen-
sor 15, driving the motor 11. Specifically, the second drive
system 17 includes the second MCU 171 (an example
of a "second control unit" in claims), a storage unit (not
shown), a second driver 172, and a second inverter 173.
[0040] The second MCU 171 is configured to control
a voltage for driving the motor 11. The second MCU 171
is asubstrate componentin which electronic components
are mounted on a substrate. The storage unitis a storage
device including memories such as a ROM and a RAM.
The storage unit stores a second control program for con-
trolling the motor 11. The second driver 172 is configured
to transmit a signal for controlling the second inverter
173. The second driver 172 is an electronic component.
The second inverter 173 includes a plurality of (six) drive
FETs 174 which can be switched ON or OFF in response
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to a signal from the second driver 172. In the second
inverter 173, by switching ON or OFF of the plurality of
drive FETs 174, sine-wave three-phase AC voltages (a
U phase, a V phase, and a W phase) are output. The
second inverter 173 includes an upper arm 173a includ-
ing a plurality of (three) drive FETs 174 and a lower arm
173b including a plurality of (three) drive FETs 174.

(Vehicle Program Rewriting System)

[0041] As shown in Figs. 3 to 5, the shift device 100
includes a vehicle program rewriting system 200 that up-
dates each of the first control program of the first MCU
161 and the second control program of the second MCU
171. Here, update of each of the first control program of
the first MCU 161 and the second control program of the
second MCU 171 is executed when the vehicle is inspect-
ed atadealer, afactory, or the like. In a vehicle inspection
in a dealer, a factory, or the like, the first control program
of the first MCU 161 and the second control program of
the second MCU 171 are updated when a program up-
date unit 300 and the vehicle program rewriting system
200 are connected by an operator.

[0042] Asshownin Fig. 3, the program update unit 300
is a device (repro tool) that updates each of the first con-
trol program of the first MCU 161 and the second control
program of the second MCU 171. The program update
unit 300 includes a storage unit 301, a central processing
unit (CPU) 302, a transmission unit 303, and a reception
unit 304.

[0043] The storage unit 301 is a storage device includ-
ing memories such as a ROM and a RAM. The storage
unit 301 stores an update execution program 301a, pro-
gram update information 301b, and transmission desti-
nation information 301c. The CPU 302 is configured to
process the update execution program 301a. The trans-
mission unit 303 is configured to transmitinformation (da-
ta) from the program update unit 300. The reception unit
304 is configured to receive information (data) from an-
other device.

[0044] As shown in Fig. 4, the program update infor-
mation 301b includes update unit identification informa-
tion 310, first control program update information 311,
and second control program update information 312 (an
example of "program update information for the second
control program"in claims). The update unit identification
information 310 is a frame ID for identifying the program
update unit 300. The first control program update infor-
mation 311 is data for updating the first control program.
The second control program update information 312 is
data for updating the second control program.

[0045] The first control program update information
311 includes a date and time 311a, first identification in-
formation 311b, and first update data 311c. The date and
time 311ais a date and time when a program is updated
by the program update unit 300. The first identification
information 311b is information for identifying the first up-
date data 311c, which is information for updating the first
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MCU 161 itself, from the program update information
301b. The first identification information 311b is a virtual
address assigned to the first MCU 161. The first update
data 311c is data for updating parameters of the first con-
trol program.

[0046] The second control program update information
312 includes a date and time 312a, second identification
information 312b, and second update data 312c. The
date and time 312a is a date and time when a program
is updated by the program update unit 300. The second
identification information 312b is information for identify-
ing the second update data 312c, which is information
for updating the second MCU 171 itself, from the program
update information 301b. The second identification infor-
mation 312b is a virtual address assigned to the second
MCU 171. The second update data 312c is data for up-
dating parameters of the second control program.
[0047] The transmission destination information 301c
is information for transmitting the program update infor-
mation 301b to the first MCU 161. The transmission des-
tination information 301c is information based on an ID
assigned to the first MCU 161.

[0048] Asshownin Fig. 5, the program update unit 300
transmits the program update information 301b to the
first MCU 161 when the first control program and the
second control program are rewritten. That is, the pro-
gram update unit 300 transmits both the first control pro-
gram update information 311 and the second control pro-
gram update information 312 to the first MCU 161 based
on the transmission destination information 301c¢ for the
first MCU 161. Thus, the program update unit 300 also
transmits the second control program update information
312 when transmitting the first control program update
information 311.

[0049] Here, the vehicle program rewriting system 200
includes the motor 11 (see Fig. 2), the first MCU 161, the
second MCU 171, a plurality of communication lines C1
to C12, a first communication unit 201, and a second
communication unit 202. Here, the first MCU 161, the
second MCU 171, a plurality of communication lines C7
to C12, the first communication unit 201, and the second
communication unit 202 constitute an electric control unit
(ECU). Since the first MCU 161 and the second MCU
171 are described above, description thereof will be omit-
ted.

[0050] The communication lines C1 to C6 are commu-
nication lines for constituting a global controller area net-
work (CAN). Each of the communication lines C1 to C6
is a serial communication line. The communication line
C1 couples the transmission unit 303 of the program up-
date unit 300 and the communication line C3. The com-
munication line C2 couples the reception unit 304 of the
program update unit 300 and the communication line C4.
The communication line C3 couples the transmission unit
303 and another device. The communication line C4 cou-
ples another device and the reception unit 304. The com-
munication line C5 branches from the communication line
C3 and is connected to a reception unit of the first com-
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munication unit 201. The communication line C6 branch-
es from the communication line C4 and is connected to
a transmission unit of the first communication unit 201.
Here, a combination of the communication line C1, the
communication line C3, the communication line C5, and
the communication line C8 is an example of a "first com-
munication line" in claims.

[0051] Thus, the transmission unit 303 of the program
update unit 300 and a reception unit of the first MCU 161
are connected to each other via the communication line
C1, the communication line C3, the communication line
C5, and the communication line C8. The reception unit
304 of the program update unit 300 and a transmission
unit of the first MCU 161 are connected to each other via
the communication line C2, the communication line C4,
the communication line C6, and the communication line
C7. The program update unit 300 and the first MCU 161
communicate with each other via the CAN via the first
communication unit 201.

[0052] The communication lines C7 to C12 are com-
munication lines for constituting a CAN. Each of the com-
munication lines C7 to C12 is a serial communication
line. The communication line C7 couples the reception
unit of the first communication unit 201 and the transmis-
sion unit of the first MCU 161. The communication line
C8 couples the transmission unit of the first communica-
tion unit 201 and the reception unit of the first MCU 161.
The communication line C9 couples a reception unit of
the second communication unit 202 and a transmission
unit of the second MCU 171. The communication line
C10 (an example of a "third communication line" in
claims) couples a transmission unit of the second com-
munication unit 202 and a reception unit of the second
MCU 171. The communication line C11 (an example of
a "second communication line" in claims) branches from
the communication line C8 and is connected to the re-
ception unit of the second MCU 171. That is, the com-
munication line C11 branches from a portion of the com-
munication line C1, the communication line C3, the com-
munication line C5, and the communication line C8 be-
tween the first communication unit 201 and the first MCU
161. The communication line C12 (an example of a
"fourth communication line" in claims) branches from the
communication line C10 and is connected to the recep-
tion unit of the first MCU 161.

[0053] Thus, the first communication unit 201 and the
first MCU 161 communicate with each other via the com-
munication line C7. The first communication unit 201 and
the second MCU 171 communicate with each other via
the communication line C11. The second communication
unit 202 and the second MCU 171 communicate with
each other via the communication line C9. The second
communication unit 202 and the first MCU 161 commu-
nicate with each other via the communication line C12.
[0054] The first communication unit 201 is configured
to establish communication between the program update
unit 300 and the first MCU 161. The first communication
unit 201 is a CAN IC. The first communication unit 201
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is configured to convert a signal from the program update
unit 300 into a signal which can be identified by the first
MCU 161. That is, the first communication unit 201 con-
verts CAN High and CAN Low signals transmitted from
the program update unit 300 into recessive (1) and dom-
inant (0) signals, respectively. Conversely, the first com-
munication unit 201 converts the recessive (1) and dom-
inant (0) signals transmitted from the first MCU 161 into
the CAN High and CAN Low signals, respectively.
[0055] The second communication unit 202 is config-
ured to communicate with the second MCU 171. The
second communication unit 202 is configured to establish
communication between another device and the second
MCU 171. The second communication unit 202 is a CAN
IC. The second communication unit 202 is configured to
convert a signal from the other device into a signal which
can be identified by the second MCU 171. That is, the
second communication unit 202 converts CAN High and
CAN Low signals transmitted from the other device into
recessive (1) and dominant (0) signals, respectively.
Conversely, the second communication unit 202 con-
verts the recessive (1) and dominant (0) signals trans-
mitted from the second MCU 171 into the CAN High and
CAN Low signals, respectively.

(Control Configuration of Program Update)

[0056] As shown in Figs. 4 and 5, in the vehicle pro-
gram rewriting system 200 according to the present em-
bodiment, the second MCU 171 can acquire the second
control program update information 312 without using
the first MCU 161. Here, when the second MCU 171 ac-
quires the second control program update information
312 via the first MCU 161, it is necessary for the first
MCU 161 to execute processing of determining which
piece of the program update information 301b is the sec-
ond control program update information 312, for the first
MCU 161 to execute processing of determining whether
the second MCU 171 canreceive the second control pro-
gram update information 312, and the like. Therefore, a
processing time required for the program update increas-
es.

[0057] Therefore, the second MCU 171 executes con-
trol of, when the second control program update infor-
mation 312 (program update information) for updating
the second control program is transmitted from the pro-
gram update unit 300, acquiring the second control pro-
gram update information 312 (program update informa-
tion) for the second control program from among com-
munication contents between the program update unit
300 and the first MCU 161 acquired via the communica-
tion line C11.

[0058] Specifically, the second MCU 171 is configured
to execute control of acquiring the communication con-
tents between the program update unit 300 and the first
MCU 161 always via the communication line C11. The
second MCU 171 executes control of, based on acquisi-
tion of the update unit identification information 310 from
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among the communication contents, recognizing that the
program update unit 300 is connected. The second MCU
171 executes control of, based on the acquisition of the
second identification information 312b, acquiring the
date and time 312a and the second update data 312c
related to the second identification information 312b from
among the program update information 301b. The sec-
ond MCU 171 executes control of, based on the second
update data 312c, updating the second control program.
[0059] The second MCU 171 is configured to execute
control of transmitting an update completion notification
to the program update unit 300 after updating the second
control program. Here, in the vehicle program rewriting
system 200, the update completion notification is trans-
mitted from the second MCU 171 to the program update
unit 300 using an echo back function of the second com-
munication unit 202.

[0060] Specifically, the second MCU 171 is configured
to execute control of transmitting the update completion
notification via the communication line C9 to the second
communication unit202 after updating the second control
program. The second communication unit 202 executes
control of, based on acquisition of the update completion
notification of the second control program from the sec-
ond MCU 171 based on the second control program up-
date information 312 (program update information), re-
turning the update completion notification via the com-
munication line C10 to the second MCU 171 and trans-
mitting the update completion notification via the com-
munication line C12 to the first MCU 161.

[0061] The first MCU 161 is configured to execute con-
trol of transmitting, to the program update unit 300, the
update completion notification of the second MCU 171
acquired via the communication line C12 as itis. Specif-
ically, the first MCU 161 is configured to execute control
of transmitting the update completion notification of the
second MCU 171 via the communication line C7 to the
first communication unit 201. The first communication
unit 201 transmits, based on acquisition of the update
completion notification of the second MCU 171 from the
first MCU 161, the update completion notification of the
second MCU 171 via the communication line C2, the
communication line C4, and the communication line C6
to the program update unit 300.

[0062] Thus, the program update unit 300 recognizes
completion of the update of the second control program
of the second MCU 171.

[0063] The first MCU 161 executes control of, when
the first control program update information 311 (program
update information) for updating the first control program
is transmitted from the program update unit 300, updating
the first control program based on acquisition of the first
control program update information 311.

[0064] Specifically, the first MCU 161 executes control
of recognizing that the program update unit 300 is con-
nected, based on the acquisition of the update unit iden-
tification information 310 from the program update unit
300. The first MCU 161 executes control of, based on
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the acquisition of the first identification information 311b,
acquiring the date and time 311a and the first update
data 311c related to the first identification information
311b from among the program update information 301b.
The first MCU 161 is configured to execute control of
updating the first control program based on the first up-
date data 311c.

[0065] The first MCU 161 is configured to execute con-
trol of transmitting an update completion notification to
the program update unit 300 after updating the first con-
trol program.

[0066] Specifically, the first MCU 161 is configured to
execute control of transmitting the update completion no-
tification via the communication line C7 to the first com-
munication unit 201 after updating the first control pro-
gram. The first communication unit 201 transmits, based
on acquisition of the update completion notification of the
first MCU 161 from the first MCU 161, the update com-
pletion notification of the first MCU 161 via the commu-
nication line C1, the communication line C2, the commu-
nication line C3, the communication line C4, the commu-
nication line C5, and the communication line C6 to the
program update unit 300.

[0067] Thus, the program update unit 300 recognizes
completion of the update of the first control program of
the first MCU 161.

[0068] Thus, in the vehicle program rewriting system
200, the update of the first control program of the first
MCU 161 and the update of the second control program
of the second MCU 171 can be continuously executed.

(Program Rewriting Processing)

[0069] In the following, with reference to Fig. 6, the
program rewriting processing indicating the update of the
first control program of the first MCU 161 and the update
of the second control program of the second MCU 171
will be described.

[0070] First, program rewriting processing on a first
MCU 161 side will be described.

[0071] In step S101, the first MCU 161 determines
whether the update unit identification information 310 is
acquired from the program update unit 300. When the
update unit identification information 310 is acquired, the
processing proceeds to step S102, and when the update
unit identification information 310 is not acquired, step
S101 is repeated. In step S102, the first MCU 161 deter-
mines whether the first identification information 311b is
acquired. When the first identification information 311b
is acquired, the processing proceeds to step S103, and
when the first identification information 311b is not ac-
quired, step S102 is repeated.

[0072] InstepS103,thefirstMCU 161 executes control
of, based on the acquisition of the first identification in-
formation 311b, acquiring the first update data 311c re-
lated to the first identification information 311b from
among the program update information 301b. In step
S104, the first MCU 161 updates the first control program
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based on the first update data 311c. In step S105, the
first MCU 161 transmits completion of the update via the
first communication unit 201 to the program update unit
300.

[0073] In step S106, the first MCU 161 determines
whether the completion of the update is received from
the second MCU 171 via the second communication unit
202. When the completion of the update is received, the
processing proceeds to step S107, and when the com-
pletion of the update is not received, step S106 is repeat-
ed. In step S107, the first MCU 161 transmits an update
completion notification of the second MCU 171 as it is,
via the first communication unit 201, to the program up-
date unit 300. Accordingly, the program rewriting
processing on the first MCU 161 side ends.

[0074] Next, programrewriting processing onasecond
MCU 171 side will be described.

[0075] In step S201, the second MCU 171 intercepts
communication contents between the program update
unit 300 and the first MCU 161 to determine whether the
update unitidentificationinformation 310 is acquired from
the program update unit 300. When the update unitiden-
tification information 310 is acquired, the processing pro-
ceeds to step S202, and when the update unit identifica-
tion information 310 is not acquired, step S201 is repeat-
ed. In step S202, the second MCU 171 determines
whether the second identification information 312b is ac-
quired. When the second identification information 312b
is acquired, the processing proceeds to step S203, and
when the second identification information 312b is not
acquired, step S202 is repeated.

[0076] In step S203, the second MCU 171 executes
control of, based on the acquisition of the second iden-
tification information 312b, acquiring the second update
data 312c related to the second identification information
312b from among the program update information 301b.
In step S204, the second MCU 171 updates the second
control program based on the second update data 312c.
In step S205, the second MCU 171 transmits completion
of the update to the second communication unit 202. Ac-
cordingly, the program rewriting processing on the sec-
ond MCU 171 side ends.

(Effects of Present Embodiment)

[0077] Inthe presentembodiment, the following effects
can be attained.
[0078] In the present embodiment, as described

above, the second MCU 171 executes control of, when
the program update information 301b for updating the
second control program is transmitted from the program
update unit 300, acquiring the second control program
update information 312 (program update information for
the second control program) from among communication
contents between the program update unit 300 and the
first MCU 161 acquired via the communication line C11
and the communication line C2. Accordingly, since the
second MCU 171 can acquire the second control pro-
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gram update information 312 without going through the
first MCU 161, an amount of processing required for up-
dating the second control program of the second MCU
171 can be reduced by an amount not going through the
first MCU 161. As a result, a processing time for updating
the programs of the first MCU 161 and the second MCU
171 can be shortened.

[0079] In the present embodiment, as described
above, the vehicle program rewriting system 200 in-
cludes the first communication unit 201 which establishes
communication between the program update unit 300
and the first MCU 161. The communication line C11
branches from the portion of the communication line C1,
the communication line C2, the communication line C3,
the communication line C4, the communication line C5,
the communication line C6, and the communication line
C8 between the first communication unit 201 and the first
MCU 161. Accordingly, since the communication be-
tween the program update unit 300 and the first MCU
161 is established, a signal transmitted from the program
update unit 300 can be converted into a signal which can
be identified in the first MCU 161 in the first communica-
tion unit 201. Therefore, the program update information
301b transmitted from the program update unit 300 and
acquired via the communication line C11 can also be
identified in the second MCU 171.

[0080] In the present embodiment, as described
above, the vehicle program rewriting system 200 in-
cludes the second communication unit 202 which com-
municates with the second MCU 171, the communication
line C10 which couples the second communication unit
202 and the second MCU 171, and the communication
line C12 branching from the communication line C10 and
connected to the first MCU 161. The second communi-
cation unit 202 executes control of, based on acquisition
of the update completion notification of the second con-
trol program from the second MCU 171 based on the
program update information 301b, returning the update
completion notification to the second MCU 171 and trans-
mitting the update completion notification via the com-
munication line C12 to the first MCU 161. Accordingly, it
is possible to transmit the update completion notification
of the second MCU 171 transmitted via the communica-
tion line C12 to the first MCU 161 via the first MCU 161
to the program update unit 300 while causing the second
MCU 171 to confirm via the communication line C10 that
the second communication unit 202 receives the update
completion notification, and thus itis possible to efficient-
ly execute processing of the second communication unit
202.

[0081] In the present embodiment, as described
above, the first MCU 161 is configured to execute control
of transmitting the update completion notification of the
second MCU 171 asitis, acquired viathe communication
line C12, to the program update unit 300. Accordingly,
the first MCU 161 only needs to transmit the update com-
pletion notification of the second MCU 171 as it is to the
program update unit 300, and thus an increase in an
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amount of processing in the first MCU 161 can be pre-
vented.

[0082] In the present embodiment, as described
above, the vehicle program rewriting system 200 in-
cludes the motor 11 controlled by the first MCU 161 and
the second MCU 171. The firstMCU 161 executes control
of, based on the acquisition of the program update infor-
mation 301b for updating the first control program for
controlling the motor 11 from the program update unit
300, updating the first control program. The second MCU
171 executes control of, based on the acquisition of the
program update information 301b for updating the sec-
ond control program for controlling the motor 11 from the
program update unit 300 via the communication line C11,
updating the second control program. Accordingly, since
the second MCU 171 can acquire the second control pro-
gram update information 312 (program update informa-
tion for the second control program) for controlling the
motor 11 without going through the first MCU 161, an
amount of processing required for updating the second
control program of the second MCU 171 can be reduced
by an amount not going through the first MCU 161. As a
result, a processing time for updating the programs of
the first MCU 161 and the second MCU 171 for controlling
the motor 11 can be shortened.

[0083] In the present embodiment, as described
above, in the shift device 100, the second MCU 171 ex-
ecutes control of, when the program update information
301b for updating the second control program is trans-
mitted from the program update unit 300, acquiring the
second control program update information 312 (pro-
gram update information for the second control program)
from among communication contents between the pro-
gram update unit 300 and the first MCU 161 acquired via
the communication line C11. Accordingly, since the sec-
ond MCU 171 can acquire the second control program
update information 312 without going through the first
MCU 161, an amount of processing required for updating
the second control program of the second MCU 171 can
be reduced by an amount not going through the first MCU
161. As a result, it is possible to obtain the shift device
100 capable of shortening a processing time for updating
the programs of the first MCU 161 and the second MCU
171.

[Modification]

[0084] It should be considered that the above embod-
iment disclosed here is an example in all respects and
is not restrictive. The scope disclosed here is shown ac-
cording to the claims rather than the description of the
above embodiment, and further includes all changes
(modifications) within the meaning and the scope equiv-
alent to the claims.

[0085] Forexample,inthe above embodiment, the shift
device 100 executes rewriting of both the first control
program and the second control program, but this disclo-
sure is not limited to this example. This disclosure may
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be configured to execute rewriting of either the first con-
trol program or the second control program.

[0086] Inthe above embodiment, each of the first con-
trol program and the second control program is a program
for controlling the motor 11, but this disclosure is not lim-
ited to this example. In this disclosure, each of the first
control program and the second control program may be
a program for executing programming required for con-
trolling a vehicle (for example, failure diagnosis of a de-
vice mounted on the vehicle).

[0087] Inthe above embodiment, an example in which
the update completion notification is transmitted from the
second MCU 171 (second control unit) via the second
communication unit 202 and the first MCU 161 (first con-
trol unit) to the program update unit 300 using the echo
back function of the second communication unit 202 is
described, but this disclosure is not limited to this exam-
ple. Inthis disclosure, acommunication line that connects
the first control unit and the second control unit may be
provided, and the update completion notification may be
transmitted from the second control unit via the first con-
trol unit to the program update unit.

[0088] Inthe above embodiment, an example is shown
in which the shift device 100 disclosed here is applied to
a shift device for an automobile, but this disclosure is not
limited to this example. In this disclosure, the shift device
may be applied to a shift device other than the shift device
for an automobile, such as a shift device for a train.
[0089] In the above embodiment, for convenience of
description, an example is shown in which control
processing of the first MCU 161 (the first control unit) and
the second MCU 171 (the second control unit) is de-
scribed using a flow-driven flowchart for sequentially ex-
ecuting processing according to a processing flow, but
this disclosure is not limited to this example. In this dis-
closure, the control processing of the first control unitand
the second control unit may be executed by an event-
driven processing for executing processing in event units.
In this case, the processing may be executed in a com-
pletely event-driven manner, or may be executed by com-
bining the event-driven processing and the flow-driven
processing.

[0090] A vehicle program rewriting system (200) in-
cludes a first control unit (161) configured to execute a
first control program for controlling a vehicle, a second
control unit (171) configured to execute a second control
program for controlling the vehicle, a first communication
line (C1, C3, C5, C8) that connects, when rewriting at
least one of the first and second control programs, the
first control unit and a program update unit (300) which
transmits program update information to the first control
unit, and a second communication line (C11) branching
from the first communication line and connected to the
second control unit. The second control unit executes
control of, when the program update information for up-
dating the second control program is transmitted, acquir-
ing the program update information for the second control
program from among communication contents between
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the program update unit and the first control unit acquired
via the second communication line.

Claims

1. A vehicle program rewriting system (200) compris-
ing:

a first control unit (161) configured to execute a
first control program for controlling a vehicle;

a second control unit (171) provided separately
from the first control unit and configured to ex-
ecute a second control program for controlling
the vehicle;

a first communication line (C1, C3, C5, C8) that
connects, when rewriting of at least one of the
first control program and the second control pro-
gram is executed, the first control unit and a pro-
gram update unit (300) which transmits program
update information to the first control unit; and

a second communication line (C11) branching
from the first communication line and connected
to the second control unit, wherein

the second control unit executes control of,
when the program update information for updat-
ing the second control program is transmitted
from the program update unit, acquiring the pro-
gram update information for the second control
program from among communication contents
between the program update unit and the first
control unit acquired via the second communi-
cation line.

2. The vehicle program rewriting system according to
claim 1, wherein
the first control unit executes control of updating the
first control program based on acquisition of the pro-
gram update information for updating the first control
program for controlling a motor (11) from the pro-
gram update unit.

3. The vehicle program rewriting system according to
claim 1 or 2, further comprising:

a first communication unit (201) configured to
establish communication between the program
update unit and the first control unit, wherein
the second communication line branches from
a portion of the first communication line between
the first communication unit and the first control
unit.

4. The vehicle program rewriting system according to
any one of claims 1 to 3, further comprising:

a second communication unit (202) configured
to communicate with the second control unit;
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a third communication line (C10) that connects
the second communication unit and the second
control unit; and

a fourth communication line (C12) branching
from the third communication line and connect-
ed to the first control unit, wherein

the second communication unit executes control
of, based on acquisition of an update completion
notification of the second control program from
the second control unit based on the program
update information, returning the update com-
pletion notification to the second control unit and
transmitting the update completion notification
via the fourth communication line to the first con-
trol unit.

5. The vehicle program rewriting system according to
claim 4, wherein
the first control unit is configured to execute control
of transmitting, to the program update unit, the up-
date completion notification of the second control
unit acquired via the fourth communication line as it
is.

6. The vehicle program rewriting system according to
any one of claims 1 to 5, further comprising:

a motor configured to be controlled by the first
control unit and the second control unit, wherein
the first control unit executes control of, based
on acquisition of the program update information
for updating the first control program for control-
ling the motor from the program update unit, up-
dating the first control program, and

the second control unit executes control of,
based on acquisition of the program update in-
formation for updating the second control pro-
gram from the program update unit via the sec-
ond communication line, updating the second
control program.

7. A shift device (100) comprising:

a first control unit (161) configured to execute a
first control program for controlling a motor;

a second control unit (171) provided separately
from the first control unit and configured to ex-
ecute a second control program for controlling
the motor together with the first control unit;

a first communication line (C1, C3, C5, C8) that
connects, when rewriting of at least one of the
first control program and the second control pro-
gram is executed, the first control unitand a pro-
gram update unit (300) which transmits program
update information to the first control unit; and
a second communication line (C11) branching
from the first communication line and connected
to the second control unit, wherein
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the second control unit executes control of,
when the program update information for updat-
ing the second control program is transmitted
from the program update unit, acquiring the pro-
gram update information for the second control
program from among communication contents
between the program update unit and the first
control unit acquired via the second communi-
cation line.

8. The vehicle program rewriting system according to
claim 1, wherein

the program update information includes first
control program update information for updating
the first control program and second control pro-
gram update information for updating the sec-
ond control program, and

the program update unit transmits the second
control program update information when trans-
mitting the first control program update informa-
tion.

9. The vehicle program rewriting system according to
claim 8, wherein

a vehicle conversion device includes the first
control program update information and the sec-
ond control program update information,

the program update unit includes transmission
destination information of the first control unit for
transmitting the program update information to
the first control unit, and

the program update unit transmits both the first
control program update information and the sec-
ond control program update information to the
first control unit based on the transmission des-
tination information of the first control unit.

10. The vehicle program rewriting system according to
claim 8, wherein

both the first control program update information
and the second control program update infor-
mation are transmitted to the first control unit,
and

the program update information includes first
identification information for identifying the pro-
gram update information of the first control unit
and second identification information for identi-
fying the program update information of the sec-
ond control unit.
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FIG. 3
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FIG. 6
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